Thermodynamic stability of porcine beta-lactoglobulin. A structural relevance.
The proposed biological function of beta-lactoglobulins as transporting proteins assumes a binding ability for ligands and high stability under the acidic conditions of the stomach. This work shows that the conformational stability of nonruminant porcine beta-lactoglobulin (BLG) is not consistent with this hypothesis. Thermal denaturation of porcine BLG was studied by high-sensitivity differential scanning calorimetry within the pH range 2.0-10.0. Dependences of the denaturation temperature and enthalpy on pH were obtained, which reveal a substantial decrease in both parameters in acidic and basic media. The denaturation enthalpy follows a linear dependence on the denaturation temperature. The slope of this line is 9.4 +/- 0.6 kJ.mol-1. K-1,which is close to the denaturation heat capacity increment DeltadCp = 9.6 +/- 0.5 kJ.mol-1.K-1, determined directly from the thermograms. At pH 6.25 the denaturation temperatures of porcine and bovine BLG coincide, at 83.2 degrees C. At this pH the denaturation enthalpy of porcine BLG is 300 kJ.mol-1. The denaturation transition of porcine BLG was shown to be reversible at pH 3.0 and pH 9.0. The transition profile at both pH values follows the two-state model of denaturation. Based on the pH-dependence of the transition temperature and the linear temperature dependence of the transition enthalpy, the excess free energy of denaturation, DeltadGE, of porcine BLG was calculated as a function of pH and compared with that of bovine BLG derived from previously reported data. The pH-dependence of DeltadGE is analysed in terms of the contributions of side-chain H-bonds to the protein stability. Interactions stabilizing native folds of porcine and bovine BLG are discussed.